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(54) LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract: 

PURPOSE: To provide an active matrix type liquid 
crystal display device preventing the quality of display 
from being deteriorated caused by a disclination line 
witliout lowering numerical aperture. 
CONSTITUTION: This device is provided with picture 
element electrodes 10 and 1 1 arrayed on a glass 
substrate 1 in a matrix state, a thin film transistor being 
as a switching element provided at the lower part of the 
electrode 1 1 . a signal conductor 9 provided at the lower 
part of a gap between two adjacent electrodes 10 and 
11, a counter electrode 13 provided on the electrodes 10 
and 1 1 and a liquid crystal layer 12 which is provided 
between the electrodes 10 and 1 1 and the counter 
electrode 13 and whose thickness is larger than a 
distance between two adjacent electrodes 10 and 1 1 . 
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* NOTICES * 

JFO stnd NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The thin fihn transistor as a switching element prepared on the substrate at each lower part of 
the pixel electrode by which the matrix array was carried out, and said pixel electrode. Wiring prepared 
in the lower part of two adjoining said pixel inter-electrode g^s, and the counterelectrode prepared on 
said pixel electrode. The liquid crystal display characterized by coming to provide a larger Uquid crystal 
layer than a said pixel inter-electrode distance which is two which it is prepared between said pixel 
electrodes and said counterelectrodes, and thickness adjoins. 

[Claim 2] The thin film transistor as a switching element prepared on the substrate at each lower part of 
the pixel electrode by which the matrix array was carried out, and said pixel electrode. Wiring prepared 
in the lower part of two adjoining said pixel inter-electrode gaps, and the counterelectrode prepared on 
said pixel electrode. The Uquid crystal display characterized by coming to provide the electric-field 
concentration member prepared between the liquid crystal layer prepared between said pixel electrodes 
and said ♦♦***♦♦*, and said wiring and said counterelectrode. 



[Translation done.] 



http://www4.ipdl.ncipi.go.ip/cgi-bin/tran web cgi eiie?u=http%3A%2F%2Fwww4.ipdl.n... 12/7/2004 



Page 1 of 6 



♦ NOTICES * 

JPO and NCIPI are not responsible for auiy 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a Uquid crystal display, especially relates to the active 
matrix Uquid crystal display using the thin film transistor as a switching element. 
[0002] . . 

[Description of the Prior Art] a liquid crystal display - thin - it is Ughtweight, a low-battery drive is 
possible, and colorization is also still easier - etc. it has the description and is used as displays, such 
as a personal computer and a word processor, in recent years. Even if it makes into many pixels the 
active-matrix mold liquid crystal display which used the thin film transistor (a-SiTFT) of an amorphous 
silicon as a switching element especially, it does not have degradation of contrast, a response, etc., and 
since a halftone display is also still more possible, it is expected as fiill color television and a display for 
OA. 

[0003] Drawing 6 is the mimetic diagram showing the outline configuration of the active-matrix mold 
liquid crystal display which used conventional a-SiTFT. 

[0004] 81 show the pixel electrode among drawing and this pixel electrode 81 is coimected to the source 
electrode 78 of TFT. Moreover, on the pixel electrode 81, the counterelectrode 83 is formed through the 
liquid crystal layer 82. 

[0005] Above TFT is roughly divided and consists of the gate electrode 72 prepared on the glass 
substrate 71, gate dielectric film 73 formed so that this gate electrode 72 might be covered, a barrier 
layer 76 prepared on this gate dielectric fihn 73, and the source electrode 77 and the drain electrode 78 
in contact with this barrier layer 76. 

[0006] A protective coat 75 is formed on the barrier layer 76 between the source electrode 77 and the 
drain electrode 78, and the barrier layer 76 is in contact with the source electrode 77 and the drain 
electrode 78 through the ohmic contact layer 76. The source electrode 78 is connected with the signal 
Une 79. And a signal line 79 and TFT contact the liquid crystal layer 82 and directly with an interlayer 
insulation film 84. 

[0007] By the way, when making highly minute the Uquid crystal display constituted in this way, in 
order to gather a numerical aperture, it is necessary to, bring the pixel electrode 81 and a signal line 79 
close if possible. 

[0008] However, Uquid crystal molecule 821 of the Uquid crystal layer 82 of the part which approaches 
the pixel electrode 81 and a signal Une 79 by this large electric field by the electric field between these 
becoming large if the pixel electrode 81 and a signal line 79 are brou^t close Orientation changes. 
Consequently, discontinuity arises in the orientation of the Uquid crystal layer 82, the so-called 
disclination line 86 occurs and the problem that display quaUty deteriorates arises. 
[0009] In order to solve such a problem, the black matrix 85 is formed in the counterelectrode 83 on the 
part which the disclination line 86 produces, and tiie technique of hiding the disclination Une 86 is 
proposed. 

[0010] However, the display which contributes to an actual display decreased and only the part of the 



http://www4.ipdl.ncipi.K0.ip/cgi-bin/tran web cgi eiie 



12/7/2004 



Page 2 of 6 



black matrix 85 had the problem that a numerical aperture fell. 
[0011] 

[Problem(s) to be Solved by the Invention] If shown in the conventional liquid crystal display like ****, 
when the pixel electrode and the signal line were close brought for highly-minute-izing, the electric field 
between these became large, the disclination line occurred, and there was a problem that display quality 
deteriorated. . . 

[0012] Although such a problem was solvable when hiding the dischnation line by the black matrix, it 
was the problem that a numerical £q)erture fell at an advantage of a black matrix, in this case. 
[0013] This invention was made in consideration of the above-mentioned situation, and the place made 
into the purpose is to offer the Uquid crystal display which can prevent the display quality by the 
disclination line, without causing decline in a numerical aperture. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the Uquid crystal 
display (claim 1) of this invention The thin film transistor as a switching element prepared on the 
substrate at each lower part of the pixel electrode by which the matrix array was carried out, and said 
pixel electrode. It is prepared between wiring prepared in the lower part of two adjoining said pixel 
inter-electrode g^s, the counterelectrode prepared on said pixel electrode, and said pixel electrode and 
said counterelectrode, and is characterized by having a larger liquid crystal layer than a said pixel inter- 
electrode distance which is two which thickness adjoins. 

[0015] Moreover, the Uquid crystal display (claim 2) of this invention The thin film transistor as a 
switching element prepared on the substrate at each lower part of the pixel electrode by which the matrix 
array was carried out, and said pixel electrode. It is characterized by having the electric-field 
concentration member prepared between the Uquid crystal layer prepared between wiring prepared in the 
lower part of two adjoining said pixel inter-electrode gaps, the counterelectrode prepared on said pixel 
electrode, and said pixel electrode and said and said wiring and said counterelectrode. 

[0016] The above-mentioned wiring is wiring of a sigjial line, a gate line, etc. 
[0017] 

[Function] Since two adjoining pixel inter-electrode distance is smaUer than the thickness of a Uquid 
crystal layer according to the Uquid crystal display (claim 1) of this invention, two adjoining pixel inter- 
electrode electric fields become stronger than a pixel electrode, a counterelectrode, and the electric field 
of a between. 

[0018] For this reason, the Uquid crystal layer between two adjoining pixel electrodes is made to 
generate a disclination line, and it can fix there. Moreover, wiring is located in the lower part of two 
adjoining pixel inter-electrode gaps. That is, the part to which a disclination line is fixed is a part which 
does not contribute to a display fiom the first. 

[0019] Therefore, degradation of the display quaUty by the disclination line can be prevented, without 
causing decline in a numerical aperture. 

[0020] Moreover, according to other Uquid crystal displays (claim 2) of this invention, a disclination line 
is generated and fixed to an electric-field concentration member even if it brings wiring and a pixel 
electrode close, since the electric-field concentration member is prepared between wiring and a 
counterelectrode. And since wiring is located in the lower part of an electric-field concentration 
member, the part to which a disclination line is fixed is a part which does not contribute to a display 
fi'om the first. 

[0021] Therefore, degradation of the display quaUty by the disclination line can be prevented, without 

causing decline in a numerical aperture. 

[0022] 

[Example] Hereafter, an example is explained, referring to a drawing. 

[0023] Drawing 1 is the mimetic diagram showing the outline configuration of the active matrix Uquid 
crystal display concerning the 1st example of this invention. 

[0024] 1 1 show the pixel electrode among drawing and this pixel electrode 1 1 is connected to the source 
electrode 8 of TFT. Moreover, on the pixel electrode 10 and 1 1, the counterelectrode 13 is formed 
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through the liquid crystal layer 12. 

[0025] Here, unlike the former, the distance between the pixel electrode 10 and 1 1 is smaller than the 
thickness of the liquid crystal layer 12. Distance between the pixel electrode 10 and 1 1 is set to 4 
micrometers, and, specifically, thickness of the liquid crystal layer 12 is set to 5 micrometers. 
[0026] Above TFT is roughly divided and consists of the gate electrode (gate wiring) 2 prepared on the 
glass substrate 1, gate dielectric fihn 3 formed so that this gate electrode 2 might be covered, a barrier 
layer 4 prepared on this gate dielectric fihn 3, and the drain electrode 7 and the source electrode 8 in 
contact with this barrier layer 4. 

[0027] A protective coat 5 is formed on the barrier layer 4 between the drain electrode 7 and the source 
electrode 8, and the barrier layer 4 is in contact with the drain electrode 7 and the source electrode 8 
through the ohmic contact layer 6. The source electrode 8 is connected with the signal line 9. And a 
signal line 9 and TFT contact directly in the liquid crystal layer 12 with an interlayer insulation film 14. 
[0028] Such a liquid crystal display is manufactured as follows, for example. 
[0029] First, after depositing the MoTa alloy film on a glass substrate 1 at the thickness of 300nm, 
patterning of this MoTa alloy film is carried out, and the gate electrode 2 is formed. 
[0030] Next, by the plasma-CVD method, the sequential deposition of the silicon oxide film and the 1st 
silicon nitride film used as gate dielectric film 3 is carried out at the thickness of 350nm and 50nm, 
respectively, then the sequential deposition of the 1st amorphous silicon film used as a barrier layer 4 
and the 2nd silicon nitride film used as a protective coat 5 is similarly carried out by the plasma-CVD 
method at the thickness of 50nm and 200nm, respectively. 

[003 1] Next, 2nd n+ which becomes the ohmic contact layer 6 after carrying out patterning of the 2nd 
sihcon nitride film and forming a protective coat 5 The mold amorphous silicon film is formed in a 
plasma-CVD method. Subsequently, patterning of the 1st and 2nd amorphous silicon film is carried out 
to coincidence, and the island of an amorphous sihcon is formed. 

[0032] Next, after forming the signal line 9 which consists of a cascade screen of Mo film with a 
thickness of 50nm and alumimmi film with a thickness of 300nm, the 3rd silicon nitride fihn as an 
interlayer insulation film 14 is deposited on the thickness of 200nm using a plasma-CVD method. 
Subsequently, the drain electrode 7 and the source electrode 8 are formed. In addition, the drain 
electrode 7, the source electrode 8, and a signal line 9 may be formed in coincidence at the same 
process. Moreover, the fihn which consists of refiractory metals, such as Mo, W, and Cr, may be formed 
on aluminiun film. 

[0033] Next, with a spin coat, after covering the front face of this 3rd silicon nitride film with the 
fluorine system polyimide film with a thickness [ as an interlayer insulation film 14 ] of 1 .5 
micrometers, a cure is carried out below at the degradation temperature (300 degrees C) of an 
amorphous sihcon, for example, the temperature of 250 degrees C. In addition, as long as it is the poUsh 
recon (p-Si) TFT, a 450-degree C fiill cure may be performed. 

[0034] Next, it is CF4 about the above-mentioned polyimide fihn. It etches by reactive ion etching by 
gas, and a contact hole is formed in the upper part of flie source electrode 8. Subsequently, after forming 
the polyimide film for orientation in a firont face and forming the ITO film whose thickness is lOOnm, 
this is etched and the pixel electrodes 10 and 1 1 are formed. 

[0035] Finally, Uquid crystal is poured in between the counterelectrode 13 with which the polyimide 
film for orientation was formed in the &ont face, the pixel electrode 10, and 1 1 grades, and the liquid 
crystal layer 12 is formed in it. 

[0036] Since the distance between adjoining two pixel electrodes 1 1 and pixel electrodes 12 is smaller 
than the thickness of the Uquid crystal layer 12 according to the Uquid crystal display of this example, 
the electric field between two pixel electrodes 1 1 which these-adjoin, and 12 are made more greatly than 
the pixel electrodes 1 1 and 12, a counterelectrode 13, and the electric field of a between. For this reason, 
Uquid crystal molecule 121 on an electrode 9 The sense is changed by the electric field between the 
pixel electrodes 1 1 and 12, and the disclination line 15 occurs. 

[0037] For example, in a signal-line reversal drive, the electrical potential difference of 0-5 V which are 
the magnitude of a video-signal electrical potential difference is inscribed on a pixel electrode, and it is 
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in the next pixel electrode. - The electrical potential difference of 5-OV is impressed, and OV \yhich are 
the middle electrical potential difference are impressed to a counterelectrode. For this reason, if a pixel 
inter-electrode distance is shorter than the thickness of a liquid crystal layer, the electrical-potential- 
difiference difference impressed to adjoining pixel inter-electrode will become surely larger than the 
potential difference between a counterelectrode and a pixel electrode. In addition, since the electric field 
between a signal line or a gate electrode (gate line), and a pixel electrode are shielded with the pixel 
electrode, most effects on a liquid crystal layer cannot be foimd. 

[0038] For this reason, the pixel electrode 1 1 and the Uquid crystal layer 12 between 12 are made to 
generate the discUnation line 15, and it can fix there. Moreover, the signal line 9 is located in the lower 
part of the gap of the pixel electrodes 1 1 and 12. That is, the part to which the disclination Une 15 is 
fixed is a part which does not contribute to a display firom the first. 

[0039] Therefore, degradation of the display quality by the disclination line 15 can be prevented, 
without causing decline in a numerical aperture. 

[0040] As for thickness d of Uquid crystal, and pixel inter-electrode distance, it is desirable to perform it 
as follows. 

[0041] Since pixel potential is a reverse sign even if thickness d of Uquid crystal and pixel inter- 
electrode [ L ] are the same (d=L), the direction pixel inter-electrode in field strength generates 
discUnation on pixel inter-electrode, i.e., wiring, greatly. Moreover, since there are no electric field 
when the electrical potential difference (= 0) of the same value as a pixel electrode is impressed, 
discUnation is not generated. As mentioned above, in order to enlarge pixel inter-electrode electric field 
certainly fix)m the electric field between a counterelectrode and a pixel electrode, it is required to be 
L/d<=l and L/d<=0.9-0.4 are good preferably. The shorter one is restricted by the ease of carrying out 
of contiguity pixel inter-electrode short generating. Moreover, it is more desirable to enlarge the left end 
of a pixel electrode and the lap of wiring more, and to set, since disclination is generated when the 
direction of orientation of a Uquid crystal molecule and the sense of electric field are reverse (for 
example, since it is easy to generate discUnation at the left end of a pixel electrode when a Uquid crystal 
molecule inclines to the right). 

[0042] about [ moreover, / of edacity when according to this example the specific inductive capacity of 
the fluorine system polyimide film which is an interlayer insulation fiUn is 2.8 and, as for the coupling 
capacity between a signal line 9 and the pixel electrodes 1 1 and 12, the specific inductive capacity for 
which it is usuaUy used since the thickness is 1.5 micrometers uses the siUcon nitride (500nm in typical 
thickness) of 6.4 ] - it is set to one seventh. Therefore, according to this example, coupling capacity 
between a signal Une 9 and the pixel electrodes 1 1 and 12 can be made small enough, and a cross taUc 
can be reduced sharply. In addition, the specific inductive capacity of the fluorine system polyimide film 
can be chosen in the about two to four range, 

[0043] Moreover, in the case of the siUcon nitride usually used, since film peeling occurs with stress, the 
thickness is restricted to about 500nm, a problem remains in the covering nature of a level difference, 
but smce the fluorine system polyimide film is used in the case of this example, the thickness can be 
formed to several micrometers. That is, since it can deposit on the thickness which is extent whose level 
difference is lost, and a fix)nt face can be made flat, the surface smoothness of the orientation film on a 
pixel electrode is improved and robbing is made to homogeneity, improvement in image quaUty can be 
aimed at. 

[0044] Drawing 2 is the mimetic diagram showing the outline configuration of the active matrix Uquid 
crystal display concerning the 2nd example of this invention. In addition, the same sign as drawing 1 is 
given to the Uquid crystal display of drawing 1 , and the corresponding part, and detailed explanation is 
omitted (the same is said of the example after the 2nd example). 

[0045] In order to prevent coupling between a signal line and a pixel electrode, it is necessary to enlarge 
thickness of an interlayer insulation film. In this case, since a level difference becomes large in the 
contact hole section for source electrodes, it becomes easy to generate the level difference of a pixel 
electrode. This example takes such un-arranging into consideration. 

[0046] That is, as shown in drawing 2 , electric conduction film 2a which becomes the gate electrode 2 
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at the contact hole section, semi-conductor fihn 4a used as a barrier layer 4, insulator layer 5a used as a 
protective coat 5, and semi-conductor layer 6a used as the ohmic contact layer 6 are saved, and the 
height of the front face of the source electrode 8 in the contact hole section is enlarged. 
[0047] The thickness of 300nm and gate dielectric fihn (siUcon nitride) 3 for the thickness of electric 
conduction fihn (silicon nitride) 2a For example, 50nm, the thickness of semi-conductor fihn 
(amorphous siUcon fihn) 4a ~ the thickness of 50nm and insulator layer (siUcon nitride) 5a - the 
thickness of 200nm and semi-conductor fihn (n+ mold amorphous siUcon fihn) 6a ~ 50nm - then 
Compared with a previous example, 650nm of front faces of the source electrode 8 in the contact hole 
section becomes high. Therefore, a level diffo-ence decreases from 1500nm to 85Qnm. 
[0048] Furthermore, a level difference is set to 500nm in order that the level difference by the signal bne 
9 (350nm) may decrease, if flattening is completely carried out with an interlayer insulation fihn 14. For 
this reason, the stage piece in the level difference section is lost by carrying out t^er etching of the 
interlayer insulation film 14. i j- i 

[0049] Drawinp 3 is the mimetic diagram showing the outUne configuration of the hquid crystal display 
concerning the 3rd example of this invention. 

[0050] The point that the Uquid crystal display of this example differs fix>m it of a previous example 
forms the Cu layer 20 alternatively by electroless deposition in the contact hole for source electrode 8, 
and is to have lost the level difference in the contact hole section. Moreover, in order to prevent poor 
contact of the pixel electrode 11 and the Cu layer 20 by the front face of the Cu layer 20 oxidizing, after 
the Sn fihn 21 covers the front fece of the Cu layer 20 by the electroless deposition of Sn, the &ont face 
of the Sn fihn 21 is oxidized and the transparence electric conduction fihn is stabilized by carrying out. 
[0051] In addition, a Snin alloy may be used mstead of Sn. Moreover, Cr, Sn or other metals, and an 
alloy may be used instead of Cu. Furthermore, oxidation of the Sn fihn 21 may be performed to 
formation and coincidence of the pixel electrode 11. Furthermore, selection formation of the metal 
membranes, such as W, aluminum, and Mo, may be carried out into a contact hole with a selection CVD 
method instead of electroless deposition again, hi W, it is WF6. SiH4 Or H2 Selection formation can be 
carried out by using. ■ i - j 

[0052] Drawing 4 is the mimetic diagram showing the outUne configuration of the active matrix hqmd 
crystal display concerning the 4th example of this invention. 

[0053] The point that the Uquid crystal display of this example differs from it of a previous example is to 
form the signal Une 9 in the location below the gate electrode 2 through an mteriayer insulation fihn 23. 
The signal Une 9 is connected with the source electrode 8 through the contact hole (un-iUustrating) 
formed in the mteriayer insulation fihn 23. In addition, among drawing, although 22 show the capacity 
Une formed by ITO, this may not be. i r u 

[0054] Since the distance between the pixel electrodes 1 1 and 12 is smaUer than the thickness of the 
Uquid crystal layer 12 and the point that the gap of the pixel electrodes 1 1 and 12 is located on a signal 
line 9 is the same as a previous example even if it is such a configuration, it is fixed on a signal line 9, 
and the discUnation Une 15 can prevent display degradation, without causing decUne in a numerical 

aperture. • j- i 

[0055] Drawing 5 is the mimetic diagram showing the outUne configuration of the Uquid crystal display 

concerning the 5th example of this invention. 

[0056] The point that the Uquid crystal display of this example differs from it of a previous example is to 
perform immobiUzation of the discUnation Une 15 by two heights 32 which was formed in the interlayer 
insulation film 14 on a signal line 9 and which were located in a line. 

[0057] Liquid crystal molecule 121 of the field which faced when steep irregularity existed Uke a height 
32 Since the dfrections of orientation diflfo-, and the discUnation Une 15 is generated and fixed there, 
display degradation can be prevented. Moreover, since the height 32 is formed on the signal line 9 (i.e., 
smce it is prepared in the part which does not contribute to a display from the first), the problem that a 
numerical aperture faUs is not produced. 

[0058] Moreover, after forming an interlayer insulation fihn 14, formation of a height 32 forms the 
polyimide fihn with a thickness of 1 micrometer, and is performed by carrying out patterning of this. As 
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an ingredient of a height 32, the same mist as a gate electrode (gate line), a protective coat, and array 
ingredients, such as a barrier layer, other metals, and an insulating material may be used mstead ot 

fooSTlto addition, this invention is not limited to the example mentioned above. For example, in the 
above-mentioned example, although the fluorine system polyimide fihn was used as an mterlayer 
msulation fihn instead, fluororesins, such as Teflon, may be used. These are smaller than the specific 
inductive capacity 4.0 of sihcon oxide. 

[0060] Moreover, it is on wiring of a gate line etc. instead of a signal line, and a dischnation hne may be 

made to be fixed. , . , , -, j • i v„„ 

10061] Moreover, auxiUary capacity is the metal 21 of a gate line and this layer hke drawmg 1 . You 
may form with the pixel electrode 1 1 and it is TARU 21 as a gate hne and a capacity line of this layer 
like drawings . You may form between the metal 8 as a signal line. Moreover, you may form by other 
metals, for example, gate electrode, and ITO(s). ^ , , , , ^ 

[0062] Moreover, not an i stopper mold hke the above-mentioned example but a back channel mold is 
sufficient as TFT, and it may use p-Si instead of a-Si. 

[0063] hi addition, in the range which does not deviate fi:om the summary of this mvention, it detorms 

variously and can carry out. 

[0064] 

[Effect of the hivention] Since a dischnation hne is fixable to the part which does not contribute to a 
display ftom the first according to this mvention as explamed m fiill detail above, degradation of the 
display quaUty by the dischnation Une can be prevented without causing dechne m a numerical aperture. 



[Translation done.] 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



rBriefDescription of the Drawings] ' . ^ i - j +oi 

[Drawing 1] The mimetic diagram showing the outUne configuration of the active matrix hqmd crystal 
display concerning the 1st example of this mvention. ^ i «,.foi 

[Dravdng21 The mimetic diagram showing the outline configuration of the active matrix hqmd crystal 
display concerning the 2nd example of this invention. ^ i ■ ^„,cf oi 

[Dmvdng 31 The mimetic diagram showing the outline configuraUon of the active matrix hqmd crystal 
display concerning the 3rd example of this invention. ^ , . 

pmvsdng41 The mimetic diagram showing the outline configuration of the active matrix hqmd crystal 
display concerning the 4th example of this invention. - . • j *i 

pm^g 51 The mimetic diagram showing the outline configuration of the active matrix hqmd crystal 
display concerning the 5th example of this invention. . , ^ 

[Drawing 61 The mimetic diagram showing the outUne configuration of the conventional active matnx 
liquid crystal display. 
[Description of Notations] 

1 — Glass substrate 

2 Gate electrode (gate line) 

3 ~ Gate dielectric fihn 

4 — Barrier layer 

5 — Protective coat 

6 ~ Ohmic contact layer 

7 — Drain electrode 

8 — Source electrode 

9 - Signal line 

10 1 1 Pixel electrode 

12 — Liquid crystal layer 

13 — Coimterelectrode 

14 ~ Interlayer insulation film 

15 ~ Disclination line 

20 « Cu layer 

21 - Sn fihn 

32 Height (electric-field concentration member) 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
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DRAWINGS 



[Drawing 11 
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[Drawing 2] 




[Drawing 3] 




[Drawing 4] 




[Drawing 5] 
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